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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the aligner which imprints a pattern on a body through projection optics, 

It is a movable mobile about between the imprint locations of the pattern which could hold said body 
and minded the delivery location and said projection optics of said body.; 

Conveyance member in which said body could be held, it could convey near [ said ] the delivery 
location, and at least one mark was formed; 

The 1st detection system which detects the information about the relative position of said body held 
at said conveyance member within the two-dimensional flat surface which intersects perpendicularly 
in the direction of an optical axis of said projection optics before said body was conveyed near 
[ said ] the delivery location by said conveyance member and said mark; 

The 2nd detection system which detects the positional information of said mark within said two- 
dimensional flat surface before said body is received and passed to said mobile; 
The adjusting device which is based on the detection result of said 1st detection system and said 2nd 
detection system, and adjusts the relative position of said mobile within said two-dimensional flat 
surface at the time of delivery of said body, and said conveyance member, and an aligner equipped 
with;. 
[Claim 2] 

Said mark is an aligner according to claim 1 characterized by being formed in the location distant 
from said projection optics rather than the maintenance location of said body in said conveyance 
member. 
[Claim 3] 

Said mark and the field of said body held at said conveyance member are an aligner according to 
claim 1 or 2 characterized by being arranged in an abbreviation same flat surface parallel to said 
two-dimensional flat surface. 
[Claim 4] 

An aligner given in any 1 term of claims 1-3 characterized by preparing said two or more marks 
from which either [ at least ] a configuration or magnitude differs mutually in the location where it 
differs on said conveyance member, respectively. 
[Claim 5] 

Said mobile is movable in the two-dimensional flat surface which intersects perpendicularly in the 
direction of an optical axis of said projection optics, 

Said adjusting device is an aligner given in any 1 term of claims 1-4 characterized by adjusting the 
relative position of said mobile at the time of delivery of said body, and said conveyance member by 
migration of said mobile. 
[Claim 6] 

The aligner according to claim 5 characterized by having further the mask supporting structure 
which can carry the mask with which said pattern was formed and can adjust the sense within said 
two-dimensional flat surface. 
[Claim 7] 
Said mobile, 

The aligner according to claim 5 or 6 characterized by having further the temporary attaching part 
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which can change the sense of said body [ in order to deliver said body to said conveyance member, 
a protrusion/evacuation is possible, and ] within said two-dimensional flat surface. 
[Claim 8] 

An aligner given in any 1 term of claims 1-7 characterized by having further the adjustment device 
which carries out abbreviation adjustment of the location of said body so that said body may be held 
in the location in predetermined tolerance at said conveyance member based on the positional 
information of said body before being held by said conveyance member. 
[Claim 9] 

Said 1st detection system, 

The aligner according to claim 8 characterized by being arranged in the location which can also 
detect the positional information of said body before being held by said conveyance member. 
[Claim 10] 

Said body is a disc-like body with which notching was prepared in a part of the periphery [ at least ], 
Said 1st detection system is an aligner given in any 1 term of claims 1-9 characterized by having the 
detection optical system which can detect at least one place of the periphery of said body containing 
said notching. 
[Claim 11] 

It is the device manufacture approach including a lithography process, 

The device manufacture approach using an aligner given in any 1 term of claims 1-10 at said 
lithography process. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to an aligner and the device manufacture approach, and relates to the aligner 
which imprints a pattern on a body through projection optics, and the device manufacture approach 
using the aligner in more detail. 
[0002] 

[Description of the Prior Art] 

At the lithography process for manufacturing a semiconductor device, a liquid crystal display 
component, etc. The pattern formed in the mask or the reticle (it is named a "reticle" generically 
below) Substrates, such as a wafer with which the resist etc. was applied through projection optics, 
or a glass plate The aligner imprinted upwards, for example, the contraction projection aligner of a 
step-and-repeat method, (the so-called stepper) (It is hereafter named a "wafer" generically) The 
projection aligner of a migration mold is mainly serially used for the scanning projection aligner (the 
so-called scanning stepper) of step - which added amelioration to this stepper, and - scanning method 
etc. 
[0003] 

In such an aligner, in order to imprint a pattern with a precision sufficient in the location of the 
request on a wafer (i.e., in order to optimize the relative position of the pattern which preexists on a 
wafer, and the pattern imprinted next), the so-called alignment is performed. 
[0004] 

Moreover, in the aligner, that the throughput should be improved, while the wafer is exposed, the so- 
called PURIARAIMENTO which adjusts the location and sense of the wafer is performed in 
advance of alignment so that the alignment mark of other wafers which are the following candidates 
for exposure may go into prehension within the limits of an alignment system. 
[0005] 

In this PURIARAIMENTO, a wafer is illuminated from a rear face (field in which the shot field is 
not formed) by the illumination light emitted from the light source. They are at least three places 
(one place among those) about the appearance of a wafer by detection optical system, such as a CCD 
camera. It is common to detect and to compute the information about the location and sense of a 
wafer from the detected data that a notch or an orientation flat (it is hereafter sketched as "OF") 
needs to be made to be contained, (for example, patent reference 1 reference). 
[0006] 

On the stage moved to the loading position as a delivery location of a wafer, based on the positional 
information computed in PUIUARAJMENTO, the wafer which PURIARAIMENTO completed is 
laid, after the location and sense are adjusted to some extent. And the stage moves to the 
measurement location (alignment location) where detection of the alignment mark of the wafer by 
the alignment system is performed, the above-mentioned alignment is performed, and a pattern 
imprint is performed after moving to the imprint location (namely, exposure location of a wafer) 
where the stage minded projection optics further. 
[0007] 

[Patent reference 1] 
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[0008] 

[Problem(s) to be Solved by the Invention] 

It does not know that the demand to improvement in the throughput of an aligner will stop. In order 
to raise a throughput, it is necessary to shorten the time amount which the exposure time to which 
exposure is actually carried out, alignment, and wafer conveyance take, i.e., the non-exposure time, 
but about the exposure time, the exposure precision is restrained, and since it is difficult to shorten 
the time amount, the need for the technique which shortens the non-exposure time is increasing. 
[0009] 

For example, if between the loading position of a stage, and the imprint locations and alignment 
locations which were mentioned above can be shortened, the transit time of the stage after a non- 
exposure-time slack wafer load can be shortened, and a throughput can be raised. However, as for 
the location which performs PURIARAIMENTO, and a loading position, approaching is desirable in 
order to deliver a wafer in consideration of the delivery precision of the wafer to a stage, with the 
posture of the wafer at the time of PURIARAIMENTO maintained. Moreover, in order to perform 
PURIARAIMENTO, two or more light source and two or more detection optical system are needed. 
In order to arrange without making projection optics and the equipment which performs 
PURIARAIMENTO interfere, it could not but stop therefore, extending spacing of a loading position 
and an imprint location to some extent. 
[0010] 

Moreover, if a loading position (the location near [ namely, ] which performs PURIARAIMENTO), 
and an imprint location are made to approach in order to raise a throughput, the heat generated from 
the light source used for PURIARAIMENTO affects the optical property of projection optics, and 
possibility that exposure precision falls cannot be denied, either. Moreover, there is a thing equipped 
with the prism made to reflect the illumination light that the illumination light emitted from the light 
source should be irradiated at the rear face of a wafer as a PURIARAIMENTO system, and there is 
also a possibility that prism and its driving gear (it is the need in order to evacuate prism in the case 
of delivery of a wafer) may serve as a failure of the suitable flow of the controlled atmosphere in an 
aligner. 
[0011] 

This invention was made under this situation, and the 1st purpose is in offering the aligner which can 

raise a throughput, maintaining exposure precision. 

[0012] 

Moreover, the 2nd purpose of this invention is to offer the device manufacture approach which can 

improve the productivity of the device of a high degree of integration. 

[0013] 

[Means for Solving the Problem] 

Invention according to claim 1 is an aligner (100) which imprints a pattern on a body (Wl grade) 
through projection optics (PL), and can hold said body. Said body can be held and it can convey near 
[ said ] the delivery location, between the delivery location of said body, and the imprint locations of 
the pattern through said projection optics — a movable mobile (WST) and; — The conveyance 
member in which at least one mark (50a, 50b) was formed (50); before said body is conveyed near 
[ said ] the delivery location by said conveyance member The 1st detection system which detects the 
information about the relative position of said body held at said conveyance member within the two- 
dimensional flat surface which intersects perpendicularly in the direction of an optical axis of said 
projection optics and said mark (45); the positional information of said mark within said two- 
dimensional flat surface before said body is received and passed to said mobile The 2nd detection 
system to detect (42); they are the adjusting device (20) which is based on the detection result of said 
1st detection system and said 2nd detection system, and adjusts the relative position of said mobile 
within said two-dimensional flat surface at the time of delivery of said body, and said conveyance 
member, and an aligner (100) equipped with;. 
[0014] 

According to this, when a conveyance member holds a body, the 1st detection system detects the 
information about the relative position of the body and mark which were formed on the conveyance 
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member, and only the positional information of a mark is detected near the delivery location which 
delivers a body to a mobile from a conveyance member. That is, beforehand, if the information 
(detection result of the 1st detection system) about the relative position of a body and a mark is 
detected, it is near the objective delivery location, for example, objective positional information can 
be recognized only by detecting the positional information (detection result of the 2nd detection 
system) of the mark when an objective rim etc. is measured, and direct detection of the objective 
positional information is not carried out but ** is also located near the delivery location. If it does in 
this way, since it will deliver the large-scale detection system which detects the positional 
information of the body from an objective appearance etc., and it will become unnecessary to have 
near the location, and it can shorten now spacing of a delivery location and an imprint location 
(alignment location), and migration length of a mobile can be shortened and the transit time can be 
shortened, a throughput can be raised. 
[0015] 

Moreover, since it is not necessary to deliver a detection system etc. to two or more light sources for 
detecting an objective appearance, the prism (and the driving gear) which reflects the illumination 
light emitted from the light source, and a list, and to have near the location In losing that the heat 
generated from the light source affects the optical property of projection optics, since the thing acting 
as [ with prism etc. ] the failure of the flow of the controlled atmosphere at the time of exposure is 
lost, the fall of exposure precision can be prevented. 
[0016] 

In this case, it can be supposed rather than the maintenance location of said body in said conveyance 
member like an aligner according to claim 2 that said mark is formed in the location distant from 
said projection optics. Since it is in the location where the mark separated from projection optics also 
when a body is located near the delivery location in this case, the 2nd detection system can be 
arranged in the location distant from projection optics. If it does in this way, a delivery location can 
be brought further close to an imprint location. 
[0017] 

Suppose that it is arranged in the abbreviation same flat surface where the field of said body held 
with said mark like the aligner according to claim 3 in above-mentioned claim 1 or the aligner given 
in 2 at said conveyance member is parallel in said two-dimensional flat surface. In this case, since 
the information about the relative position of a body and a mark is detectable in the same focus with 
the 1st detection system, the information is detectable with a sufficient precision. 
[0018] 

Said two or more marks from which either [ at least ] a configuration or magnitude differs mutually 
like an aligner according to claim 4 in an aligner given in any 1 term of above-mentioned claims 1-3 
can decide to be prepared in the location where it differs on said conveyance member, respectively. 
Since in this case the probability for the 2nd detection system to detect a mark improves to the 
position control nature of a conveyance member even if the detection visual field of the 2nd 
detection system is comparatively narrow, the location of a conveyance member can be correctly 
deduced from the detection result of the mark, and it becomes possible to detect the positional 
information of a mark with a sufficient precision as a result. 
[0019] 

In an aligner given in any 1 term of above-mentioned claims 1-4, like an aligner according to claim 
5, said mobile is movable in the two-dimensional flat surface which intersects perpendicularly in the 
direction of an optical axis of said projection optics, and said adjusting device can presuppose that 
the relative position of said mobile at the time of delivery of said body and said conveyance member 
is adjusted by migration of said mobile. 
[0020] 

In this case, like an aligner according to claim 6, the mask with which said pattern was formed can 
be carried and suppose that it has further the mask supporting structure which can adjust the sense 
within said two-dimensional flat surface. Also when the movable range of a mobile (especially 
rotation range in said two-dimensional flat surface) has a limit, based on the detection result of the 
1st detection system and the 2nd detection system, in this case, the sense of the mask supporting 
structure can be changed, and it can be adjusted [ do not shift the relative location of a body and a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/16/2006 



JP,2004-247548,A [DETAILED DESCRIPTION] 



Page 4 of 18 



mask and ] to it. 
[0021] 

Although it is good for above-mentioned claim 5 or 6 also as modification of the sense of said 
mobile being possible in the aligner of a publication, like an aligner according to claim 7, in order to 
deliver said body to said conveyance member, a protrusion/evacuation is possible for said mobile, 
and suppose it that it has further the temporary attaching part which can change the sense of said 
body within said two-dimensional flat surface. Since the sense of the body which is made to rotate a 
temporary attaching part and is held at a mobile can be adjusted based on the detection result of the 
1st detection system and the 2nd detection system in this case, a body can be held with a precision 
sufficient on a mobile. 
[0022] 

Suppose that it has further the adjustment device which carries out abbreviation adjustment of the 
location of said body so that said body may be held in the location in predetermined tolerance at said 
conveyance member based on the positional information of said body before being held by said 
conveyance member like an aligner according to claim 8 in an aligner given in any 1 term of above- 
mentioned claims 1-7. Since the location of the body before being held at a conveyance member 
becomes in predetermined tolerance in this case, the repeatability of the location of the body held at 
a conveyance member improves. 
[0023] 

In this case, it can be supposed like an aligner according to claim 9 that said 1st detection system is 
arranged in the location which can also detect the positional information of said body before being 
held by said conveyance member. In this case, since the detection system which detects the location 
of the body before being held at a conveyance member, and the detection system which detects the 
location of the body after being held at the conveyance member can be communalized as the 1st 
detection system, an equipment configuration can be simplified. 
[0024] 

In an aligner given in any 1 term of above-mentioned claims 1-9, like an aligner according to claim 
10, said body is a disc-like body with which notching was prepared in a part of the periphery [ at 
least ], and said 1st detection system can be supposed that it has the detection optical system which 
can detect at least one place of the periphery of said body containing said notching. In this case, also 
when a body is a disc-like wafer, it can respond. 
[0025] 

Invention according to claim 1 1 is the device manufacture approach including a lithography process, 
and is the device manufacture approach using an aligner (100) given in any 1 term of claims 1-10 at 
said lithography process. Since in this case exposure is performed in any 1 term of claims 1-10 by 
the aligner of a publication and a throughput can be raised, maintaining exposure precision, the 
productivity of the device of a high degree of integration can be raised. 
[0026] 

[Embodiment of the Invention] 

Hereafter, 1 operation gestalt of this invention is explained based on drawing 1 (A) - drawing 4 (B). 
[0027] 

Drawing of longitudinal section of the aligner 100 concerning 1 operation gestalt of this invention is 
shown in drawing 1 (A), and the cross-sectional view of an aligner 100 is shown in drawing 1 (B). 
Both drawings are roughly shown considering the conveyance system of a wafer as a core. This 
aligner 100 is equipped with the body chamber 14 installed in the clean room, and the conveyance 
system chamber 15 adjoined and installed in the -Y side (space left-hand side in drawing 1 (A) and 
drawing 1 (B)) of this body chamber 14. The body chamber 14 and the conveyance system chamber 
15 are connected through the mutual openings 14A and 15 A. 
[0028] 

Most bodies of an aligner are contained in the body chamber 14. The body of an aligner is equipped 
with the wafer stage WST as a mobile in which the wafer as the reticle stage RST which holds the 
reticle R as a mask in part, the projection optics PL, and the body of a non-illustrated illumination 
system is carried etc. at least. In this body of an aligner, exposure is performed by step - and - 
scanning method. 
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[0029] 

A non-illustrated illumination system illuminates the lighting field of the shape of a slit on the reticle 
R on which the circuit pattern etc. was drawn by the exposure light IL with an almost uniform 
illuminance. As an exposure light IL, vacuum-ultraviolet light, such as far-ultraviolet light, such as 
KrF excimer laser light (wavelength of 248nm), ArF excimer laser light (wavelength of 193nm), or 
F2 laser beam (wavelength of 157nm), etc. is used. As an exposure light IL, it is also possible to use 
the bright lines (g line, i line, etc.) of the ultraviolet area from an extra-high pressure mercury lamp. 
[0030] 

Reticle R is being fixed by for example, vacuum adsorption on the reticle stage RST. By the reticle 
stage mechanical component which is not illustrated containing a linear motor etc., a reticle stage 
RST can be driven with the scan speed specified as the predetermined scanning direction (here, it 
considers as Y shaft orientations) while it can be driven very small in XY flat surface (rotation of the 
circumference of the Z-axis is included) perpendicular to the optical axis (it is in agreement with the 
optical axis AX of the projection optics PL mentioned later) of an illumination system. 
[0031] 

The location within XY flat surface of a reticle stage RST is always detected by the reticle laser 
interferometer (henceforth a "reticle interferometer") 16 with the resolution of about 0.5-lnm. The 
positional information of the reticle stage RST from the reticle interferometer 16 is supplied to the 
main control unit 20 installed in the exterior of the body chamber 14 and the conveyance system 
chamber 15. A main control unit 20 carries out drive control of the reticle stage RST through a 
reticle stage mechanical component (un-illustrating) based on the positional information of a reticle 
stage RST. 
[0032] 

Projection optics PL is arranged at the lower part in drawing 1 (A) of a reticle stage RST, and let the 
direction of the optical axis AX be Z shaft orientations. As projection optics PL, the dioptric system 
which has a contraction scale factor (for example, 1/4 or 1/5) predetermined by the both-sides tele 
cent rucksack, for example is used. For this reason, if the lighting field of Reticle R is illuminated by 
the exposure light IL, the contraction image (partial inverted image) of the circuit pattern of the 
reticle R in that lighting field will be formed in that lighting field on Wafer W, and an exposure field 
[ **** ] through projection optics PL of the exposure light IL which passed this reticle R. 
[0033] 

The wafer stage WST is movable to XY flat-surface inboard and Z shaft orientations in a wafer base 
17 top by the wafer stage mechanical component which is not illustrated [ which is arranged under 
the projection optics PL in drawing 1 (A), and consists of a linear motor, a voice coil motor (VCM), 
etc. ], and a minute drive also in the inclination direction (the hand of cut (thetax direction) of the 
circumference of the X-axis and hand of cut of the circumference of a Y-axis (the direction of 
thetay)) over XY side is possible for it. Namely, the wafer stage WST so that two or more shot fields 
not only migration of a scanning direction (Y shaft orientations) but on Wafer W may be displaced 
relatively to an exposure field, respectively and scan exposure can be performed It is constituted 
movable by the non-scanning direction (X shaft orientations) which intersects perpendicularly with a 
scanning direction. By this Step - and - scan actuation which repeat the actuation which carries out 
scan (scan) exposure of each shot field on Wafer W, and the actuation which moves to the 
acceleration starting position for exposure of degree shot (step) are attained. 
[0034] 

The location (rotation (thetaz rotation) of the circumference of the Z-axis is included) in XY flat 
surface of the wafer stage WST is always detected by the wafer laser interferometer (it is hereafter 
sketched as a "wafer interferometer") 18 with the resolution of about 0.5-lnm. Rotation (thetaz 
rotation (yawing), thetay rotation (pitching) which is rotation of the circumference of a Y-axis, and 
thetax rotation which is rotation of the circumference of the X-axis (rolling)) of the wafer stage WST 
can measure the multiaxial interferometer with which the wafer interferometer 18 has two or more 
length measurement shafts with two or more implications and these interferometers. 
[0035] 

The positional information (or rate information) of the wafer stage WST detected by the wafer 
interferometer 18 is supplied to a main control unit 20. A main control unit 20 controls the location 
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of the wafer stage WST through a non-illustrated wafer stage mechanical component based on the 
above-mentioned positional information (or rate information) of the wafer stage WST. It is movable 
as the wafer stage WST is shown to drawing 1 (A) and drawing 1 (B) by this control, the delivery 
location, i.e., the loading position, of the wafer shown according to a two-dot chain line (imaginary 
line) from the exposure location directly under projection optics PL (imprint location of the pattern 
through projection optics PL) shown as a continuous line. In addition, the condition that the wafer 
Wl is held is shown by drawing 1 (A) and drawing 1 (B) on the wafer stage WST. 
[0036] 

As shown in drawing 1 (B), near the center section of the wafer stage WST, three cylindrical shape- 
like vertical-movement pins ("a center rise' 1 is called hereafter) CP are installed. Only the same 
amount can go up and down the center rise CP in the vertical direction (Z shaft orientations) through 
the vertical-movement device in which it does not illustrate at coincidence (vertical movement). It is 
possible to move up and down, after the center rise CP supported the wafer from the lower part at the 
time of a wafer load and a wafer unload or has held it by the center rise CP by driving according to 
the above-mentioned vertical-movement device at it. In addition, the center rise CP shall carry out 
adsorption maintenance of the wafer by the adsorption section by the vacuum adsorption or the 
electrostatic adsorption which is not illustrated to a point. 
[0037] 

The carrying-in arm 50 is connected to the Z drive 62 connected to the Y drive 60 prolonged in Y 
shaft orientations from the conveyance system chamber 15 side at the body chamber 14 side through 
opening 15A of the conveyance system chamber 15, and opening 14A of the body chamber 14 as 
shown in drawing 1 (B). The carrying-in arm 50 has become movable from the conveyance system 
chamber 15 to the body chamber 14 by the drive of the Y drive 60 at Y shaft orientations, and is 
movable to Z shaft orientations by the drive of the Z drive 62. In addition, the condition that the 
carrying-in arm 50 holds a wafer W2 to the delivery location upper part of a wafer, the location 
WST, i.e., the wafer stage, of a wafer near the delivery in the body chamber 14, and is located in it is 
shown by drawing 1 . Moreover, the wafer conveyance system (wafer loader system) of an aligner 
100 is constituted from this operation gestalt by the carrying-in arm 50, the Y drive 60, etc., and this 
wafer conveyance system is installed in the conveyance system chamber 15 with the below- 
mentioned PURIARAIMENTO system 45 (the 1st detection system). 
[0038] 

In addition, as shown in drawing 2 (A), on the front face by the side of +Z of the carrying-in arm 50 
(in order to hold a wafer W2, the finger (finger) section 501,502 (the part covered with a wafer 
depending on the configuration of the carrying-in arm 50 is also included) which touches a wafer W2 
is removed), the marks 50a and 50b of the shape of two rectangle set predetermined spacing to X 
shaft orientations, and are formed. These two marks 50a and 50b are used for PURIARAIMENTO of 
the wafer mentioned later. In addition, the two finger sections 501,502 of the carrying-in arm 50 are 
formed so that it may approach mutually (it extends in the abbreviation core of the wafer to hold 
like), as they progress in the direction of a tip so that not only a 12 inches wafer but a 8 inches wafer 
can be held, and the adsorption sections 501a and 502a for adsorbing a wafer, respectively are 
formed in the point. As the adsorption approach by these adsorption sections 501a and 502a, vacuum 
adsorption, electrostatic adsorption, etc. are applicable. 
[0039] 

Moreover, the A-A sectional view in drawing 2 (A) of the carrying-in arm 50 is shown in drawing 2 
(B). as shown in drawing 2 (B), the location (height) about Z shaft orientations of the top face of a 
wafer W2 and Marks 50a and 50b becomes almost the same [ the finger section 501,502 of the 
carrying-in arm 50 ] (that is, set as detection within the limits of the below-mentioned image pick-up 
equipment 42 about Z shaft orientations) — it is formed in the location by the thickness of a wafer 
W2 lower than the height of a mark like. 
[0040] 

In the body chamber 14, when the carrying-in arm 50 is in the location shown in drawing 1 (A) and 
drawing 1 (B), the image pick-up equipment 42 which can picturize the part in which two marks 50a 
and 50b of the carrying-in arm 50 are formed is installed. The image pick-up by this image pick-up 
equipment 42 is performed by control of a main control unit 20, and the image pick-up data obtained 
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by that image pick-up are sent to a main control unit 20. In addition, this image pick-up equipment 
42 shall be fixed to the structure which is not illustrated [ which supports bodies of an aligner, such 
as projection optics PL, ], and the physical relationship with projection optics PL etc. shall be fixed 
completely. 
[0041] 

In the conveyance system chamber 15, the PURIARAIMENTO system 45 as the 1st detection 
system besides the above-mentioned Y drive 60 is installed. The PURIARAIMENTO system 45 held 
the wafer, is pivotable and is equipped with the turntable 51 which can be driven to Z shaft 
orientations, and the lighting system 81 which illuminates the wafer held in the turntable 51 at the X 
drive 52 which can be driven to X shaft orientations, and the turntable 51 from the -Z side. The 
rotation location of a turntable 51, the location about X shaft orientations, and the height (height of 
the wafer to hold) of a table are detected by the non-illustrated location detection sensor, and the 
information is sent to the main control unit 20. A main control unit 20 controls the location (a 
rotation location, the location about X shaft orientations, height) of a turntable 51 based on the 
information. In addition, a turntable 51 also carries out adsorption maintenance of the wafer by 
vacuum adsorption or electrostatic adsorption. In drawing 1 (A) and drawing 1 (B), the condition 
that the turntable 51 holds wafer W3 is shown. 
[0042] 

After the carrying-in arm 50 delivers a wafer W2 to the wafer stage WST so that it may mention 
later, by the drive of the Y drive 60 Although it moves to the conveyance system chamber 15 from 
the body chamber 14, and it moves to the -Y side rather than wafer W3 held at the turntable 51, 
wafer W3 held at the turntable 51 is received and it comes to hold The PURIARAIMENTO system 
45 performs PURIAJRAIMENTO about wafer W3 when being held at the carrying-in arm 50. This 
PURIARAIMENTO system 45 is further equipped with six image pick-up equipments 40a, 40b, 40c, 
40d, 40e, and 40f which the PURIARAIMENTO system body 41 and this PURIARAIMENTO 
system body 41 hung caudad above the turntable 51 grade, and were supported. If the 6:00 direction 
over the core of wafer W3 held at the carrying-in arm 50 is made into the direction of -Y and the 
direction of +X is made into a direction at 3:00, the image pick-up equipments 40a-40f are installed 
at a half, 3:00 [ a half, 7:00 / 6:00, 4:00, /, ], and 1 :00 possible [ an image pick-up of the rim section 
of wafer W3 of the direction of a half and 10:30 ], respectively. In addition, the image pick-up 
equipments 40a, 40c, 40d, and 40e are prolonged in radial [ of a wafer ], and contain two cameras 
(for example, CCD camera) which picturize near [ the / two ] a rim corresponding to a 12 inch wafer 
and a 8 inch wafer, respectively so that not only a 12 inch wafer like wafer W3 but the rim section of 
a 8 inch wafer may be can also be picturized. Image pick-up equipment 40b arranged in the direction 
of 4:30 is image pick-up equipment only for 12 inch wafer measurement, and 40f of image pick-up 
equipment arranged in the direction of 10:30 is image pick-up equipment only for 8 inch wafer 
measurement. 
[0043] 

The field picturized by the image pick-up equipments 40a-40f is shown in drawing 3 (A) as fields 
VA (VA*), VB, VC (VC), VD (VD'), VE (VE'), and VF, respectively, in addition - actual - these 
image pick-up [ all ] equipments 40 — a-40f does not detect the appearance of a wafer all at once, but 
the image pick-up equipment used for the image pick-up of the appearance of a wafer is determined 
by the sense of the wafer held at the carrying-in arm 50. for example, when being held so that the 
direction of a notch of 12 inches wafer W3 may turn into a direction (the direction of -Y) at 6:00 as 
shown in drawing 3 (A) By the image pick-up equipments 40a-40c, image pick-up field VA-VC is 
picturized, respectively, and when wafer W3 which is 12 inches is held so that the direction of a 
notch may turn into a direction (the direction of +X) at 3:00, Fields VB, VD, and VE are picturized 
by the image pick-up equipments 40b, 40d, and 40e. Moreover, when the 8 inches wafer is held so 
that the direction of a notch may turn into a direction at 6:00, field VD', VC, and VF 1 are picturized 
by the image pick-up equipments 40a, 40e, and 40f, VE 1 and VF' are picturized, respectively, and 
field VA 1 and when being held so that the direction of a notch may turn into a direction at 3:00, they 
are picturized, respectively by the image pick-up equipments 40d, 40c, and 40f. In any case, three 
image pick-up data are obtained by image pick-up, the appearance of a wafer is detected from those 
image pick-up data, and the positional information of a wafer can be detected from the detected 
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appearance by it. 
[0044] 

Moreover, as shown in drawing 1 (A) and drawing 1 (B), the PURIARAIMENTO system 45 is 
further equipped with the lighting system 81 which illuminates the wafer held by the turntable 51 or 
the carrying-in arm 50 from the -Z side. This lighting system 81 illuminates a wafer from the bottom 
(-Z side), when it has the illumination system which can be illuminated, respectively and an image 
pick-up is performed by the image pick-up equipments 40a-40f in each fields VA (VA'), VB, VC 
(VO), VD (VD'), VE (VF), and VF shown in drawing 3 (A). The field VA picturized by image 
pick-up equipment 40a when the 12 inches wafer is held in the direction at 6:00 is expanded, and is 
shown in drawing 3 (B). Since the wafer is illuminated from the bottom as shown in drawing 3 (B), 
the part whose part equivalent to a wafer is not a wafer as an umbra (part shown with a slash) can 
recognize the appearance of a wafer with a sufficient precision in the condition of having made 
contrast conspicuous, as a bright section. 
[0045] 

In addition, it is not necessary to form a lighting system 81, the light source which illuminates - Z 
direction is not necessarily established in image pick-up equipment 40a-40f, the prism made to 
reflect the illumination light that the illumination light emitted from the light source should be 
irradiated at the rear face of a wafer is arranged in the wafer bottom, and you may make it illuminate 
a wafer from the bottom by the reflected light by the prism. 
[0046] 

Moreover, as shown in drawing 1 (A) and drawing 1 (B), the PURIARAIMENTO system 45 is in 
the condition that wafer W3 was held at the carrying-in arm 50, and is further equipped with the 
image pick-up equipment 46 which detects the marks 50a and 50b formed on the carrying-in arm 50. 
Field 46V as the image pick-up field are shown to drawing 3 by the dotted line. This image pick-up 
equipment 46 and above-mentioned image pick-up equipments [ 40a-40f ] physical relationship 
becomes possible [ recognizing the relative physical relationship of Marks 50a and 50b and a wafer ] 
from the positional information of the wafer which is being fixed, detected the positional information 
of the marks 50a and 50b in the image pick-up data picturized by image pick-up equipment 46, and 
was detected by the image pick-up by the above-mentioned image pick-up equipments 40a-40f. In 
addition, image pick-up equipment 46 is further equipped with the light source, is an epi-illumination 
method and detects Marks 50a and 50b. 
[0047] 

image pick-up equipment 40a- the image pick-up by 40f and 46 is controlled by the 
PURIARAIMENTO system body 41 under directions of a main control unit 20 — having — image 
pick-up equipment 40a- the image pick-up result picturized by 40f and 46 is sent to a main control 
unit 20 through the PURIARAIMENTO system body 41. 
[0048] 

Here, actuation of loading of the 12 inches wafer in an aligner 100 is explained briefly. With this 
operation gestalt, the wafer conveyed toward a turntable 51 from -Y by the non-illustrated 
conveyance arm (a part of above-mentioned wafer conveyance system) is laid on a turntable 51, and 
adsorption maintenance is carried out by the conveyance arm from the resist coater which applies the 
resist which is not illustrated [ by which in-line connection is made with an aligner 100 ], i.e., coater 
etc., (Coater) at a turntable 51, for example. In this case, before being laid on the turntable 51, after 
that posture was detected or being adjusted to some extent mechanically, a wafer shall be laid on a 
turntable 51 so that the core of a turntable 51 and the core of a wafer may be mostly in agreement. 
Since the approach of this installation is indicated by JP,7-240366,A, it omits explanation about that 
concrete approach. 
[0049] 

If a wafer is held at a turntable 51 (condition of wafer W3 shown in drawing 1 ) and evacuation of a 
conveyance arm is checked, a main control unit 20 will rotate a turntable 5 1 and the held wafer with 
a predetermined angular velocity. A non-illustrated slit sensor is used for a main control unit 20 
during rotation of this wafer, the notch of a wafer is made to detect, and the eccentricity of the 
direction of a wafer (the direction of a notch) and the XY two-dimensional direction over turntable 
of core of wafer 51 core is detected based on that detection result. In addition, the concrete approach 
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of how to calculate the direction of this wafer W and the eccentricity based on wafers is indicated by 
JP,10-12709,A. In addition, as this slit sensor, in the case of a 12 inches wafer, at least one of the 
image pick-up equipments 40a-40e may be used, and, in the case of a 8 inch wafer, at least one 
[ image pick-up equipments / 40a 40c-40f ] may be used. If it does in this way, the number of 
sensors, such as a camera in the conveyance system chamber 15, is reducible. 
[0050] 

Subsequently, angle of rotation of a turntable 51 is controlled by the main control unit 20 so that the 
direction of the notch for which it asked in the top is in agreement with a predetermined direction 
(the direction of -Y), for example, the 6:00 direction. Moreover, according to X shaft-orientations 
component of the eccentricity based on [ which was then measured ] wafers, the location of X shaft 
orientations of a turntable 51 is determined by the drive of the X drive 52, and a turntable 51 is 
positioned in the location. Thus, a location gap of rotation of a wafer and X shaft orientations is 
amended. In case amendment of these location gaps etc. performs PURIAJIAIMENTO in the 
PURIARAIMENTO system 45 mentioned later, the appearance of a wafer is performed in order to 
adjust the location of a wafer so that it may go into the image pick-up equipments [ 40a-40f ] field of 
view VA (VA*), VB, VC (VC), VD (VD'), VE (VF), and VF, i.e., the fields shown in drawing 3 

(A). 
[0051] 

Termination of the rough alignment of the above-mentioned wafer performs delivery of a wafer to 
the carrying-in arm 50 from a turntable 51. Delivery of this wafer is performed by rise (or descent of 
a turntable 51) of the carrying-in arm 50, and the carrying-in arm 50 carries out adsorption 
maintenance of the wafer by the adsorption sections 501a and 502a. In addition, at the time of 
delivery of a wafer, the relative physical relationship about Y shaft orientations of a turntable 51 and 
the carrying-in arm 50 shall be adjusted to a location where Y shaft-orientations component of the 
eccentricity based on [ which was searched for in the top ] wafers is canceled by tuning the halt 
location of the carrying-in arm 50 finely. Moreover, the carrying-in arm 50 carries out to your having 
made it freely located in the turntable 51 upper part until below-mentioned PURIARAIMENTO is 
completed. In addition, the drive which drives a turntable 51 to Y shaft orientations is formed, it may 
use combining this drive or the carrying-in arm 50 at the time of the above-mentioned delivery, and 
the relative physical relationship of the wafer and the carrying-in arm 50 about Y shaft orientations 
may be adjusted. 
[0052] 

After delivery completing to the carrying-in arm 50 of the above-mentioned wafer, a main control 
unit 20 directs PURIARAIMENTO activation on the PURIARAIMENTO system body 41. At this 
time, a main control unit 20 transmits the information (for size, the direction of 12 inches, 8 inches, 
and a notch is the information on the 6:00 direction, the 3:00 direction, etc.) about a wafer to the 
PURIARAIMENTO system body 41 then. The PURIARAIMENTO system body 41 chooses at least 
three image pick-up equipments used for the image pick-up of a wafer from the image pick-up 
equipments 40a-40f, and makes selected image pick-up equipment picturize a wafer based on the 
information. For example, it is a 12 inch wafer, and when a notch is located in a direction at 6:00, the 
PURIARAIMENTO system body 41 chooses the image pick-up equipments 40a-40c, and the image 
pick-up equipments 40a-40c picturize the field (VA, VB, VC which are shown in drawing 3 ) of the 
rim of a wafer. Those image pick-up data are sent to a main control unit 20 through the 
PURIARAIMENTO system body 41. A main control unit 20 computes the amount of location gaps 
(this is set to (delta X, delta Y)) and the amount of rotation gaps (this is set to deltatheta) of a 
location (criteria location) and an actual location of a request in XY flat surface about the core of a 
wafer based on the image pick-up result sent from the PURIARAIMENTO system body 41 . 
[0053] 

Moreover, the PURIARAIMENTO system body 41 directs an image pick-up also to image pick-up 
equipment 46. At this time, as shown in drawing 3 (A), two marks 50a and 50b formed on the 
carrying-in arm 50 are included in image pick-up field 46V of image pick-up equipment 46, and the 
image pick-up data of the field where those marks 50a and 50b are included come to be obtained. 
This image pick-up data is also sent to a main control unit 20 through the PURIARAIMENTO 
system body 41. From this image pick-up result (namely, positional information of the carrying-in 
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arm 50 in XY flat surface (rotation information is included)), the above-mentioned amount of 
location gaps (delta X, delta Y), and amount of rotation gaps deltatheta, a main control unit 20 
computes the information about the relative physical relationship of two marks 50a and 50b and 
wafers which were formed in the carrying-in arm 50, and stores this information in non-illustrated 
storage. 
[0054] 

The carrying-in arm 50 moves even to the loading position upper part shown as the continuous line 
of drawing 1 by the drive of the Y drive 60 under control by the main control unit 20 after the above- 
mentioned PURIARAIMENTO termination. Thereby, a wafer is conveyed to the same location as 
the wafer W2 shown in drawing 1 . And a main control unit 20 directs an image pick-up to image 
pick-up equipment 42. At this time, the image pick-up field of image pick-up equipment 42 is a field 
including two marks 50a and 50b of the carrying-in arm 50. The image pick-up data obtained by the 
image pick-up are sent to a main control unit 20. A main control unit 20 computes the positional 
information of two marks 50a and 50b on the carrying-in arm 50 based on that image pick-up data. 
This positional information, Based on the information about the relative physical relationship of two 
marks 50a and 50b and wafers which were memorized to non-illustrated storage, the point computes 
the amount of location gaps of the wafer in this condition (deltaX*, deltaY'), and amount of rotation 
gaps deltatheta 1 , and is memorized to storage. 
[0055] 

In addition, conveyance actuation of the wafer described so far is mainly performed, while other 
wafers ( drawing 1 wafer Wl) held on the wafer stage WST are being exposed. Therefore, the time 
amount which the conveyance actuation mentioned above takes does not influence a throughput. 
Moreover, since the wafer conveyance system is installed in the conveyance chamber 1 5 with this 
operation gestalt, even if it performs the above-mentioned conveyance actuation in parallel to 
exposure processing of other wafers, the exposure precision in other wafers is not influenced. It 
stands by as it is in this loading position upper part until exposure of other wafers ends the carrying- 
in arm 50 and the unload of that wafer is completed. 
[0056] 

Exposure of a wafer is completed, the wafer stage WST moves to an unloading position, and the 
unload of the wafer is performed by the center rise CP and coordination actuation of a non-illustrated 
taking-out arm. When an unload is completed, a main control unit 20 moves the wafer stage WST to 
the loading position shown in drawing 1 from an unloading position, carries out coordination 
actuation of the carrying-in arm 50 and the center rise CP, and makes the wafer held at the carrying- 
in arm 50 receive and pass the center rise CP. At this time, a main control unit 20 is based on the 
amount of location gaps of a wafer (deltaX 1 , deltaY 1 ) and amount of rotation gaps deltatheta 1 which 
were obtained as a result of PURIARAIMENTO. By positioning the wafer stage WST from an 
original loading position in the location where only (-deltaX* and -deltaY') shifted, for example That 
is, a wafer is delivered after changing into the condition of having amended the relative physical 
relationship of the carrying-in arm 50 and the wafer stage WST, and having canceled the amount of 
location gaps (deltaX*, deltaY'). In addition, instead of adjusting the location of the wafer stage WST, 
the halt location of the carrying-in arm 50 is adjusted, and you may make it cancel the above- 
mentioned amount of location gaps (deltaX 1 , deltaY 1 ) combining this. 
[0057] 

Furthermore, after a wafer receives in the center rise CP completely and is passed to it, a main 
control unit 20 rotates the center rise CP, and cancels amount of rotation gaps deltatheta 1 of a wafer. 
However, since there is a limitation in angle of rotation of the center rise CP, the center rise CP is in 
tolerance and rotates a wafer. When amount of rotation gaps deltatheta* of a wafer is completely 
noncancellable, the sense within XY flat surface of the wafer stage WST (namely, thetaz) may be 
adjusted, and you may make it adjust the sense within XY flat surface of a reticle stage RST only by 
rotation of the center rise CP. 
[0058] 

The center rise CP descends after the above-mentioned processing, finally a wafer is laid in the 
wafer stage WST, and it is held by vacuum adsorption. If a wafer adsorbs completely, a main control 
unit 20 will specifically move the wafer stage WST to the detection location of the first alignment 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/16/2006 



JP,2004-247548,A [DETAILED DESCRIPTION] 



Page 11 of 18 



mark a projection optics PL side, and will perform alignment (detection of an alignment mark) by 
the non-illustrated alignment system to the held wafer. After this alignment is completed, in order to 
carry out scan exposure of the shot field of the beginning Of a wafer, the wafer stage WST is moved 
to the imprint location (correctly scan exposure starting position) of a pattern from that alignment 
location. And by making hard flow scan mutually the wafer stage WST and a reticle stage RST in 
accordance with Y shaft orientations, scan exposure of step - and - scanning method is performed, 
and the contraction imprint of the circuit pattern of Reticle R is carried out through projection optics 
PL to each shot field of Wafer W. And an unload is performed like other above-mentioned wafers 
after exposure termination of all shot fields. 
[0059] 

in addition, also while this wafer is exposed, the carrying-in arm 50 holding the wafer which should 
be exposed next which above-mentioned PURIARAIMENTO (the above -- a gap -- an amount - 
delta X — 1 - delta ~ Y — ' - delta - theta -- ' - detection) ended above the loading position can be 
made to stand by as mentioned above Moreover, a wafer can be being exposed and the following 
wafer can be made to hold and stand by further on a turntable 51 also during standby of the carrying- 
in arm [ / above a loading position ] 50. If it does in this way, since it can be made only the time 
amount which delivery of the wafer from the carrying-in arm 50 to the wafer stage WST takes the 
time amount which loading of a wafer takes, and the time amount which migration to the imprint 
location (alignment location) which minded projection optics PL from the loading position of the 
wafer stage WST takes, the non-exposure time (time amount which actuation other than exposure 
actuation takes) can be shortened, and a throughput can be raised. In addition, in drawing 1 (A) and 
drawing 1 (B), the wafer under exposure is shown as a wafer Wl, the wafer which stands by on a 
loading position is shown as a wafer W2, and the wafer which stands by on a turntable 51 is shown 
as wafer W3. Moreover, with this operation gestalt, when it is not necessary to distinguish a wafer 
with the location, it shall also only be called Wafer W. 
[0060] 

As stated to the detail above, when the carrying-in arm 50 holds a wafer, the PURIARAIMENTO 
system 45 detects the information about the relative position of two marks 50a and 50b and wafers 
which were formed on the carrying-in arm 50, and only suppose that it is to detect the positional 
information of Marks 50a and 50b near the loading position which delivers a wafer to the wafer 
stage WST from the carrying-in arm 50. That is, beforehand, if the information (detection result of 
the PURIARAIMENTO system 45) about the relative position of Marks 50a and 50b and a wafer is 
detected, a main control unit 20 can recognize the positional information of a wafer [ / near / the / the 
loading position ] only by detecting the positional information (detection result of image pick-up 
equipment 42) of the marks 50a and 50b when direct detection of the positional information of a 
wafer is not carried out by the loading position but ** is also located in a loading position. If it does 
in this way, since it will become unnecessary to equip a loading position with a detection system like 
the large-scale PURIARAIMENTO system 45 which detects the positional information of a wafer 
from the appearance of a wafer etc., and a loading position can be brought more now close to 
projection optics PL, migration length of the wafer stage WST for loading can be shortened and the 
transit time can be shortened, improvement in a throughput can be aimed at. 
[0061] 

The rough configuration of aligner 100' as an example of a comparison to the aligner 100 of this 
operation gestalt is shown in drawing 4 (A) and drawing 4 (B). In drawing 4 (A) and drawing 4 (B), 
the same sign is given to the member of the same function as drawing 1 (A) and drawing 1 (B), and 
an operation, and the explanation is omitted here. Since the location which performs 
PIJRIARAIMENTO serves as the upper part of a loading position in order that this aligner 100' may 
deliver a wafer to the wafer stage WST promptly from PURIARAIMENTO like the aligner 100 of 
this operation gestalt although it is equipped with the PURIARAIMENTO system body 41 and the 
image pick-up equipments 40a-40f as shown in drawing 4 (A) and drawing 4 (B), the 
PURIARAIMENTO system body 41 grade is placed near the projection optics PL. In such a case, as 
shown in drawing 4 (B), although 40f of especially image pick-up equipment placed in the direction 
of 10:30 comes to be arranged in projection optics PL and the nearest location, the location of 40f of 
this image pick-up equipment and the detection location of the appearance of these wafers are 
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strictly specified by specification, and cannot change it by it. Therefore, that spacing is L\ as spacing 
of a loading position and the imprint location of a pattern is opened to some extent, and a colander is 
not obtained but it is shown in drawing 4 (A) for this PURIARAIMENTO system. 
[0062] 

on the other hand, in the aligner 1 00 of this operation gestalt shown in drawing 1 (A) etc. 
Information about the relative physical relationship of Marks 50a and 50b and a wafer is detected in 
a location distant from projection optics PL by forming Marks 50a and 50b on the carrying-in arm 
50. Since what is necessary is to detect only the positional information of Marks 50a and 50b near 
the loading position The image pick-up equipment installed near the projection optics PL can be 
made only into one set, and the loading position can be brought close to projection optics PL (the 
spacing L in drawing 1 (A), L<L). In addition, in the aligner 100, spacing L is shortened until it will 
be in the condition that the tip became cone-like and that a wafer W2 enters to near the tip of 
projection optics PL, as [ shorten / as much as possible / spacing L ]. 
[0063] 

Since size of the wafer base 17 can be made small if spacing L becomes short as mentioned above, 
there is also a side face in which it becomes possible to make the footprint of equipment small. 
[0064] 

As shown in drawing 4 (A) and drawing 4 (B), moreover, in conventional aligner 100 f As mentioned 
above, although the prism for illumination-light reflection with which the heat generated from there 
has a bad influence on the optical property of projection optics PL, and is formed along with these 
may serve as a failure of the flow of the controlled atmosphere under exposure since the 
PURIARAIMENTO system is arranged near the projection optics PL As shown in drawing 1 (A) 
etc., in the aligner 100 of this operation gestalt The prism which reflects the illumination light 
emitted from two or more light sources (lighting system 81) for detecting the appearance of a wafer, 
and those light sources (and the driving gear), Since it is not necessary to equip a list with image 
pick-up equipment etc. near the loading position (near projection optics PL) In the heat generated 
from the light source not transmitting to projection optics PL etc., since the thing acting as [ with 
prism etc. ] the failure of the flow of the controlled atmosphere at the time of exposure is lost, the fall 
of exposure precision can also be prevented. 
[0065] 

Moreover, with this operation gestalt, as shown in drawing 1 (A) and drawin g 1 (B), Marks 50a and 
50b are formed in the location distant from projection optics PL rather than the maintenance location 
of the wafer in the carrying-in arm 50. In this case, since the location distant from projection optics 
PL has Marks 50a and 50b also when the carrying-in arm 50 is located near the loading position, 
image pick-up equipment 42 can be arranged in the location distant from projection optics PL as 
much as possible. Therefore, spacing L can be shortened as shown in drawin g 1 (A). 
[0066] 

Moreover, as shown to drawing 2 (B) by this operation gestalt, it is desirable to make it arranged in 
the abbreviation same flat surface where Marks 50a and 50b and the field of the wafer held at the 
carrying-in arm 50 are parallel in XY flat surface. In this case, the PURIARAIMENTO system 45 
can detect now the information about the relative position of a wafer and Marks 50a and 50b with a 
sufficient precision in the same focus, in addition, not necessarily in agreement in a wafer side and 
Marks 50a and 50b - it is not necessary to make - for example, image pick-up equipment 40a- both 
may be detached and stationed to a Z direction within limits with the image pick-up possible in 
which by 40f and 46. Moreover, when a wafer side differs in the height (location of Z shaft 
orientations) from Marks 50a and 50b, according to the deflection, the image pick-up equipments 
40a-40f and image pick-up equipment 46 may be changed in the location of the focal plane 
(detection side). 
[0067] 

Moreover, with this operation gestalt, the positional information of the wafer before being held by 
the carrying-in arm 50 is detected by the non-illustrated slit sensor, and it has further the adjustment 
device of the turntable 5 1 which carries out abbreviation adjustment of the location of a wafer so that 
a wafer may be held in the location in predetermined tolerance at the carrying-in arm 50, and X drive 
52 grade. In this case, the location of the wafer after being held at the carrying-in arm 50 becomes in 
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predetermined tolerance, and the repeatability of the location of the wafer held at the carrying- in arm 
50 improves. If the repeatability of the location of this wafer improves, since it will surely come to 
fit in the field of view whose appearances of a wafer are the image pick-up equipments 40a-40f of a 
PIJRIARAIMENTO system, for example, useless processes, such as relocation of a wafer, become 
unnecessary, and the fall of a throughput can be prevented. 
[0068] 

Moreover, with this operation gestalt, the PURIARAIMENTO system 45 shall be arranged in the 
location which performs abbreviation adjustment of the location of a wafer, i.e., the location which 
can also detect the positional information of the wafer before being held by the carrying-in arm 50, 
and not a non-illustrated slit sensor but the image pick-up equipments 40a-40f of the 
PURIARAIMENTO system 45 shall be used as a detection system which detects the outline location 
of a wafer. In this case, since the detection system which detects the location of the wafer before 
being held at the carrying-in arm 50, and the detection system which detects the location of the wafer 
after being held at the carrying-in arm 50 can be communalized as a PURIARAIMENTO system 45, 
an equipment configuration can be simplified. Simplification of this equipment configuration has 
various effectiveness, such as space-saving-izing not only by the cost cut of equipment but the 
miniaturization of equipment, and prevention of a fall of the exposure precision under the effect of 
the heat by reduction of the number of heat-source slack cameras. 
[0069] 

In addition, although the mark formed on the carrying-in arm 50 was considered as two marks 50a 
and 50b of the shape of a rectangle as shown in drawing 2 (A) with the above-mentioned operation 
gestalt, in this invention, the configuration of these marks is not limited but can apply the mark of a 
cross hair, a parallel-crosses mark and the character mark of a rice field, Rhine - and - tooth-space 
pattern, and all other configurations. 
[0070] 

Moreover, it may be [ one mark ] good and there may be three or more. For example, as shown in 
drawing 5 , it is good also as two or more marks from which either [ at least ] a configuration or 
magnitude differs mutually being prepared in the location where it differs on the carrying-in arm 50, 
respectively. In this case, since the probability for the image pick-up equipments 42 and 46 to detect 
the mark on the carrying-in arm 50 improves to the width of face of the repeatability of the 
conveyance precision of the carrying-in arm 50 even if the detection visual field of the image pick- 
up equipments 42 and 46 is comparatively narrow, the positional information of the carrying-in arm 
50 is detectable with a sufficient precision from the detection result of that mark. By the mark shown 
in drawing 5 , if the aspect ratio of the mark included in a field of view in every direction is 
computed for example, it can recognize which mark was detected. Moreover, it does not stop at the 
example shown in drawing 5 , but you may make it form the above-mentioned cross hair, a parallel- 
crosses mark, and the character mark of a rice field in a suitably different location. Moreover, you 
may make it arrange two or more marks in the shape of a matrix. 
[0071] 

In case a wafer is delivered on the wafer stage WST from the carrying-in arm 50, with the above- 
mentioned operation gestalt moreover, by the location of the wafer stage WST, and rotation of the 
center rise CP The location gap (delta X, delta Y) of a wafer and amount of rotation gaps deltatheta 
which were detected with the PURIARAIMENTO system body 41 (— namely, — an image pick-up — 
equipment — 42 — 46 — depending — a mark — 50 — a — 50 — b — detection — a result — from — 
obtaining — having — the — positional information — using — determining ~ having — loading — a 
position — a wafer — the above — a gap — an amount — delta — X — 1 — delta — Y — ' — delta — theta - 
- 1 — ) — having canceled — although — this invention — this — **** — limiting — not having . For 
example, when the center rise CP cannot rotate in the direction of thetaz, amount of rotation gaps 
deltatheta' may be made to be canceled by rotation of thetaz of the wafer stage WST (at least the part 
containing a wafer holder). However, when the range of rotation of thetaz of the wafer stage WST is 
narrow, you may make it cancel amount of rotation gaps deltatheta* by rotation of thetaz of a reticle 
stage RST like the above-mentioned combining instead of [ this ] or this. In addition, minute rotation 
of the carrying-in arm 50 may be carried out combining this instead of rotating at least one of the 
center rise CP, the wafer stage WST, and the reticle stages RST. 
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[0072] 

Moreover, with the above-mentioned operation gestalt, although vertical movement of the center rise 
CP shall perform loading and the unload of a wafer, the center rise CP may move a part of wafer 
stage WST (wafer holder etc.) up and down as immobilization, for example. Furthermore, although 
the center rise CP shall have three pins with the above-mentioned operation gestalt, it is good also as 
what has only one pin as indicated by JP,2000-100895,A and corresponding U.S. Pat. No. 6,184,972, 
for example. Moreover, although the center rise CP shall be formed in the wafer stage WST with the 
above-mentioned operation gestalt, it is not necessary to necessarily form the center rise CP, and this 
invention can be applied also to the aligner which performs loading and the unload of a wafer 
without using the center rise CP. For example, the opening into which two places of a wafer holder 
are cut and lacked and a carrying-in arm advances may be prepared, and the method which a 
carrying-in arm is moved up and down in this opening, and performs loading and the unload of a 
wafer may be adopted as indicated by JP,1 1-284052,A etc. What is necessary is just to cancel above- 
mentioned amount of rotation gaps deltatheta' with this aligner by rotating at least one of the 
carrying-in arm 50, the wafer stage WST, and the reticle stages RST. 
[0073] 

Moreover, with the above-mentioned operation gestalt, although the carrying-in arm 50 was made 
movable only to Y shaft orientations and Z shaft orientations, the carrying-in arm 50 adjusts the 
sense of X shaft orientations and the direction of thetaz. In this case, even if it does not perform 
rotation of justification of the wafer stage WST, the center rise CP, etc., you may make it cancel the 
amount of location gaps of the above-mentioned wafer (deltaX', deltaY 1 ), and amount of rotation 
gaps deltatheta 1 by moving the carrying-in arm 50 slightly in the X-axis and Y shaft orientations, and 
the direction of thetaz from that criteria location in advance of delivery of a wafer, respectively. 
Whether it adjusts with the carrying-in arm 50 or it adjusts on the wafer stage WST etc. should just 
choose in consideration of the superiority or inferiority of those positioning accuracy. 
[0074] 

Moreover, although the above-mentioned operation gestalt made respectively separate the image 
pick-up equipment which detects the marks 50a and 50b of the carrying-in arm 50, and the image 
pick-up equipment which detects the appearance of a wafer, you may make it equipped with the 
image pick-up equipment with which a field of view can picturize the large mark on the carrying-in 
arm 50, and the appearance of a wafer to coincidence. If it does in this way, since the relative 
location of a mark and a wafer is detectable based on the same image pick-up data, improvement in 
the detection precision of the physical relationship is expected. Moreover, since the number of image 
pick-up equipment can be reduced, various effectiveness, such as space-saving-izing not only by the 
cost cut of equipment but the miniaturization of equipment and prevention of a fall of the exposure 
precision under the effect of the heat by reduction of the number of heat-source slack cameras, can 
be acquired. In addition, it cannot be overemphasized that it is desirable for the mark and wafer of 
the carrying-in arm 50 especially to be in the same location (height) about the direction of an optical 
axis of that image pick-up equipment in this case. 
[0075] 

Moreover, as the above-mentioned operation gestalt explained, a mark is detected by the epi- 
illumination system and, as for the appearance of a wafer, it is desirable to detect by applying 
lighting from the rear face of a wafer. Therefore, what is necessary is to form the prism inserted in 
the part of the rear face of the wafer corresponding to the image pick-up range of the appearance of a 
wafer, and its driving gear, to illuminate a mark and near the appearance section of a wafer by the 
same illumination system, and just to illuminate a wafer from the rear face by the reflected light by 
prism, in picturizing a mark and the appearance of a wafer in the same field of view as coincidence. 
[0076] 

Moreover, although the carrying-in arm 50 in the above-mentioned operation gestalt needs to serve 
as a configuration which avoids an image pick-up equipments [ 40a-40f ] image pick-up field as is 
shown in drawing 3 (A), image-processing precision does not need to be high and it does not need to 
become the configuration in which a carrying-in arm avoids the image pick-up field also for the 
appearance of a wafer by epi-illumination when [ with a sufficient precision ] it can detect. 
Moreover, in the reflection property to the light of a carrying-in arm, as long as it makes it differ 
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from the reflection property of a wafer remarkably, the finger section of a carrying-in arm may serve 
as a configuration which is settled in the image pick-up range of PURIARAIMENTO image pick-up 
equipment conversely. In short, the configuration of the carrying-in arm 50 is not limited to the 
above-mentioned operation gestalt, and it is arbitrary and does not matter. Moreover, as the mark of 
the above-mentioned marks 50a and 50b etc. is prepared in a location which is settled in the image 
pick-up range of PURIARAIMENTO image pick-up equipment in this case, you may make it 
picturize the location of the appearance of that mark and wafer to coincidence with the same 
equipment. In this case, if two or more marks are formed all over the finger section, in contrast with 
those marks becoming easier to detect the appearance of a wafer as mentioned above, if the 
configuration or magnitude of those marks is made to differ mutually, it will become easy to detect a 
location gap of a wafer. 
[0077] 

Moreover, it considers and deals also in a conveyance member as not limited to the conveyance arm 
50 of the above-mentioned operation gestalt, for example, shown in drawing 6 as a conveyance 
member. Carrying-in arm 50 1 shown in drawing 6 is a thing of a gestalt which holds a wafer in the 
space formed between the arm section and these claw parts 70a-70c by three claw parts 70a, 70b, 
and 70c (the same adsorption device as the adsorption sections 501a and 502a is established also at 
this tip) arranged in the both ends of the arm section of the shape of a rod prolonged in X shaft 
orientations. You may make it prepare the mark equivalent to the above-mentioned marks 50a and 
50b in this arm section in this carrying-in arm 50\ For example, if mark 50a' is formed in the 
location on the arm section equivalent to the core of the wafer held without the location gap, the 
location of the mark comes to show the ideal center position of a wafer, the relative physical 
relationship of a wafer and a mark will be set to the amount of location gaps of a wafer (delta X, 
delta Y), and amount of rotation gaps deltatheta as it is, it can omit computing relative physical 
relationship, and the computation time will come to be shortened. 
[0078] 

Moreover, although the above-mentioned operation gestalt explained the case where a wafer with a 
notch was processed, also when processing a wafer with OF, it cannot be overemphasized that this 
invention is applicable. 
[0079] 

Moreover, when performing PURLARAIMENTO of a wafer, although [ the above-mentioned 
operation gestalt ] three appearances of a wafer are detected, if the amount of location gaps of a 
wafer (delta X, delta Y) and amount of rotation gaps deltatheta can compute with a sufficient 
precision, it is also good to detect only one appearance of a wafer in the to some extent large image 
pick-up range (range which surely contains a notch etc.). 
[0080] 

Moreover, the above-mentioned operation gestalt has prescribed nothing especially about unload 
actuation of a wafer. You may be the location same about an unloading position as a loading 
position, and may be another location. Anyway, since it is not necessary to perform 
PURIARAIMENTO at the time of an unload, unless a taking-out arm and a wafer interfere in 
projection optics PL, an unloading position can be brought close to an imprint location, moreover — 
the above-mentioned operation gestalt — the PURIARAIMENTO system 45 — image pick-up 
equipment 40a- although it shall have 40f and 46, the sensor used for detection of the appearance of 
a wafer or the marks 50a and 50b of the carrying-in arm 50 is not restricted to image pick-up 
equipment, and may use a quantity of light sensor etc. This is the same also about image pick-up 
equipment 42. Furthermore, with the above-mentioned operation gestalt, before delivering a wafer to 
the carrying-in arm 50 from a turntable 51, the adjustment device which carries out abbreviation 
adjustment of the location shall be established, but when the amount of gaps of the core of a wafer 
and the center of rotation of a turntable 5 1 is made comparatively small, for example and a wafer can 
be laid in a turntable 51, it is not necessary to establish the adjustment device. 
[0081] 

Moreover, with the above-mentioned operation gestalt, although an aligner 100 shall be equipped 
with one wafer stage, this invention is applicable also to an aligner equipped with two wafer stages 
as indicated by the international public presentation WO 98/No. 241 15, WO 98/No. 40791, etc., for 
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example. In addition, since it is moved to an alignment location in advance of the above-mentioned 
imprint location from a loading position in many cases, as for the wafer stage where loading of the 
wafer was carried out, it is desirable to determine a loading position also in consideration of 
arrangement of an alignment system. 
[0082] 

Moreover, other vacuum-ultraviolet light sources, such as Ar2 laser light source (output wavelength 
of 126nm), may be used as the light source of the illumination system which is not illustrated 
[ which emits the exposure light IL ]. Moreover, the single wavelength laser beam of the infrared 
region oscillated not only from a laser beam but from the DFB (Distributed Feedback, distribution 
feedback) semiconductor laser or fiber laser outputted from each above-mentioned light source as a 
vacuum-ultraviolet light, for example or a visible region may be amplified with the fiber amplifier 
with which the erbium (Er) (or both an erbium and an ytterbium (Yb)) was doped, and the higher 
harmonic which carried out wavelength conversion may be used for ultraviolet radiation using a 
nonlinear optical crystal. Moreover, this invention may be applied to the aligner using charged- 
particle lines, such as EUV light, an X-ray or an electron ray, and an ion beam, as an exposure beam. 
Furthermore, this invention may be applied to the immersion photolithography system with which a 
liquid is filled between the projection optics PL and the wafers which are indicated by the 
international public presentation WO 99/No. 49504 etc., for example. 
[0083] 

In addition, although the above-mentioned operation gestalt explained the case where this invention 
was applied to scanning aligners, such as step - and - scanning method, of course, the applicability of 
this invention is not limited to this. That is, this invention is suitably applicable to aligners, such as a 
contraction projection aligner of step-and-repeat method and step - and - SUTITCHI method, or a 
pro squeak tee method, or a mirror projection aligner, a photograph repeater, etc. 
[0084] 

Moreover, although the above-mentioned operation gestalt explained the case where this invention 
was applied to the aligner for semi-conductor manufacture, this invention is widely applicable to the 
aligner for manufacturing the aligner for liquid crystal which imprints a liquid crystal display 
component pattern on the glass plate of not only this but a square shape, the thin film magnetic head, 
an image sensor, a micro machine, organic electroluminescence, a DNA chip, etc. 
[0085] 

In addition, while including the illumination-light study system and projection optics which consist 
of two or more lenses in the body of an aligner and carrying out optical adjustment, the aligner of the 
above-mentioned operation gestalt can be manufacture by attaching in the body of an aligner the 
reticle stage and wafer stage which consist of many machine parts, connecting wiring and piping, 
and carrying out comprehensive adjustments ( electric adjustment, check of operation, etc.) further. 
In addition, as for manufacture of an aligner, it is desirable to carry out in the clean room where 
temperature, an air cleanliness class, etc. were managed. 
[0086] 

Moreover, in order to manufacture the reticle or mask used not only with micro devices, such as a 
semiconductor device, but with an optical aligner, an EUV aligner, an X-ray aligner, an electron ray 
aligner, etc., this invention is applicable also to the aligner which imprints a circuit pattern to a glass 
substrate or a silicon wafer. Generally with the aligner using DUV (far-ultraviolet) light, VUV 
(vacuum ultraviolet) light, etc., a transparency mold reticle is used here, and quartz glass, the quartz 
glass with which the fluorine was doped, a fluorite, magnesium fluoride, or Xtal is used as a reticle 
substrate. 
[0087] 

Furthermore, although the above-mentioned operation gestalt explained the case where this invention 
was applied to an aligner, this invention is suitably applicable even if it is equipments, such as test 
equipment other than an aligner, and processing equipment. 
[0088] 

«device manufacture approach» 

Next, the operation gestalt of the manufacture approach of the device which used the aligner 100 
mentioned above at the lithography process is explained. 
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[0089] 

The flow chart of the example of manufacture of devices (semiconductor chips, such as IC and LSI, 
a liquid crystal panel, CCD, the thin film magnetic head, micro machine, etc.) is shown in drawing 
7 . As shown in drawing 7 , first, in step 201 (design step), the function and engine-performance 
designs of a device (for example, circuit design of a semiconductor device etc.) are performed, and 
the pattern design for realizing the function is performed. Then, the mask in which the designed 
circuit pattern was formed is manufactured in step 202 (mask manufacture step). On the other hand, 
in step 203 (wafer manufacture step), a wafer is manufactured using ingredients, such as silicon. 
[0090] 

Next, in step 204 (wafer processing step), an actual circuit etc. is formed on a wafer with a 
lithography technique etc. so that the mask and wafer which were prepared at step 201 - step 203 
may be used and mentioned later. Subsequently, in step 205 (device assembly step), a device 
assembly is performed using the wafer processed at step 204. A dicing process, a bonding process, 
and processes, such as a packaging process (chip enclosure), are included in this step 205 if needed. 
[0091] 

Finally, in step 206 (inspection step), the check test of the device created at step 205 of operation, a 
torture test, etc. are inspected. After passing through such a process, a device is completed, and this 
is shipped. 
[0092] 

The detailed example of a flow of the above-mentioned step 204 in a semiconductor device is shown 
in drawing 8 . In drawing 8 , the front face of a wafer is oxidized in step 211 (oxidation step). An 
insulator layer is formed in a wafer front face in step 212 (CVD step). In step 213 (electrode 
formation step), an electrode is formed by vacuum evaporationo on a wafer. Ion is driven into a 
wafer in step 214 (ion implantation step), the above step 21 1 - step 214 — each constitutes the head 
end process of each phase of wafer processing, and is chosen and performed according to required 
processing in each phase. 
[0093] 

In each phase of a wafer process, after an above-mentioned head end process is completed, as it is 
the following, a tail end process is performed. By down stream processing, a sensitization agent is 
first applied to a wafer in step 215 (resist formation step) after this. Then, in step 216 (exposure 
step), the circuit pattern of a mask is imprinted to a wafer using the aligner 100 of the above- 
mentioned operation gestalt. Next, the wafer exposed in step 217 (development step) is developed, 
and the exposed member of parts other than the part into which the resist remains is removed by 
etching in step 218 (etching step). And the resist which etching ended and became unnecessary is 
removed in step 219 (resist removal step). 
[0094] 

By carrying out by repeating the head end process and tail end process of these, a circuit pattern is 

formed on a wafer multiplex. 

[0095] 

If the device manufacture approach of this operation gestalt explained above is used, since the 
aligner 100 of the above-mentioned operation gestalt will be used in an exposure process (step 216), 
a throughput can be raised. Consequently, it becomes possible to raise the productivity (for the yield 
to be included) of the device of a high degree of integration. 
[0096] 

[Effect of the Invention] 

According to the aligner of this invention, it is effective in raising a throughput, maintaining 

exposure precision. 

[0097] 

Moreover, according to the device manufacture approach of this invention, it is effective in the 
ability to raise the productivity of the device of a high degree of integration. 
[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 (A) is drawing of longitudinal section of the aligner concerning 1 operation 

gestalt of this invention, and drawing 1 (B) is the cross-sectional view of the aligner. 

[Drawing 2] Drawing 2 (A) is the plan showing the configuration of a carrying-in arm, and drawing 
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2 (B) is the A-A sectional view. 

[Drawing 31 Drawing 3 (A) is drawing showing the image pick-up field at the time of 
PURIARAIMENTO, and drawing 3 (B) is the enlarged drawing of the image pick-up field. 
[Drawing 41 Drawing 4 (A) is drawing of longitudinal section showing the outline configuration of 
the conventional aligner, and drawing 4 (B) is the cross-sectional view of the aligner. 
[Drawing 5] It is drawing showing other examples of the mark formed in the carrying-in arm. 
[Drawing 6] It is drawing showing other examples of a carrying-in arm. 

[Drawing 7] It is a flow chart for explaining the operation gestalt of the device manufacture approach 
concerning this invention. 

[Drawing 8] It is the flow chart which shows the detail of step 204 of drawing 7 . 
[Description of Notations] 

20 — A main control unit, 40a-40f — Image pick-up equipment, 41 — PURIARAIMENTO system 
body, 42 — Image pick-up equipment (the 2nd detection system), 45 — PURIARAIMENTO system 
46 (the 1st detection system) — Image pick-up equipment, 50 50' -- A carrying-in arm (conveyance 
member), 50a and 50b, 50a f — Mark, 51 [ — Z drive, 81 / — A lighting system, 100 / — An aligner, 
CP / — A center rise (temporary attaching part), PL / — Projection optics, RST / — A reticle stage 
(mask supporting structure), Wl and W2, W3 / — Wafer (body). ] — A turntable, 52 - X drive, 60 — 
Y drive, 62 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 (A) is drawing of longitudinal section of the aligner concerning 1 operation 
gestalt of this invention, and drawing 1 (B) is the cross-sectional view of the aligner. 
[Drawing 2] Drawing 2 (A) is the plan showing the configuration of a carry ing-in arm, and drawing 
2 (B) is the A- A sectional view. 

[Drawing 3] Drawing 3 (A) is drawing showing the image pick-up field at the time of 
PURIARAIMENTO, and drawing 3 (B) is the enlarged drawing of the image pick-up field. 
[Drawing 4] Drawing 4 (A) is drawing of longitudinal section showing the outline configuration of 
the conventional aligner, and drawing 4 (B) is the cross-sectional view of the aligner. 
[Drawing 5] It is drawing showing other examples of the mark formed in the carrying-in arm. 
[Drawing 6] It is drawing showing other examples of a carrying-in arm. 

[Drawing 7] It is a flow chart for explaining the operation gestalt of the device manufacture approach 
concerning this invention. 

[Drawing 8] It is the flow chart which shows the detail of step 204 of drawing 7 . 
[Description of Notations] 

20 — A main control unit, 40a-40f — Image pick-up equipment, 41 — PURIARAIMENTO system 
body, 42 — Image pick-up equipment (the 2nd detection system), 45 — PURIARAIMENTO system 
46 (the 1st detection system) — Image pick-up equipment, 50 50 f — A carrying-in arm (conveyance 
member), 50a and 50b, 50a* — Mark, 51 [ — Z drive, 81 / — A lighting system, 100 / — An aligner, 
CP / — A center rise (temporary attaching part), PL / — Projection optics, RST / — A reticle stage 
(mask supporting structure), Wl and W2, W3 / — Wafer (body). ] — A turntable, 52 — X drive, 60 — 
Y drive, 62 
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